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In recent years, due to the urban traffic problems become more serious and people 
pay more attention to the requirement of the traffic safety, collision-avoidance radar 
system has entered into an unprecedented period of rapid development with the 
emergence of new theories and methods. The traditional methods of detection include 
ultrasonic, infrared and laser. The disadvantage of these methods are poor penetration 
and near range. It is easily affected by extreme weather. Millimeter wave have strong 
penetrability and good performance under the rain and snow weather. It device has the 
characteristics of small volume and light weight. In addition, LFMCW radar have high 
range resolution with simple structure. And LFMCW don’t exist blind zone. Therefore, 
the Millimeter wave radar with LFMCW signal is widely used in collision-avoidance 
radar system. 
At present, collision-avoidance has faced with some new problems such as 
strong electromagnetic interference exist in radar working environment and angle 
ambiguities usually occur in multi-target situation. Digital Beamforming can not only 
restrain the interference signal, but also can measuring the angle simultaneously in 
multi-target situation. Therefore, the LFMCW radar with DBF system is the developing 
direction in the future. Though the research of Millimeter wave and Digital 
Beamforming, this paper mainly discussed the signal processing method of Millimeter 
wave radar system combined with Digital Beamforming. And the main objectives of 
our research work can be summarized as follows: 
(1) The common signal waveforms of Millimeter wave radar are studied. For the 
LFMCW signal, the principle of range-velocity measurement and angle measurement 
is analyzed though graphs and derivation of formula. And the problems of ghost target 
and angle ambiguity in multi-target situation are discussed further. 
(2) Angle measurement with Digital Beamforming are studied. The Conventional 
Beamforming can be used to solve the problem of angle ambiguity, but has the 















because it has super-resolution. Two methods above were compared from principle, 
implementation and simulation respectively. 
(3) A signal processing method of Millimeter wave radar combined with Digital 
Beamforming is introduced. This method is mainly to solve the problems of ghost target 
and angle ambiguity in multi-target situation. The signal is LFMCW signal, which is 
composed of two different periods of triangular wave. Range-velocity information of 
each period of triangular wave is obtained via detection of CFAR. The real target is 
extracted by target matching between two different periods of triangular wave. And the 
MUSIC algorithm could get the number of target though the result of target matching 
between two different periods of triangular wave. Using the data collecting from array 
antenna to calculate the angle. Finally, simulations are done in MATLAB. 
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频移键控（Frequency Shift Keying，FSK）、相移键控（Phase Shift Keying，PSK）
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